Interaction of ethanol with signal transduction mechanisms mediating growth hormone release by rat pituitary cells in vitro.
The effects of ethanol on signal transduction mechanisms of rat GH (rGH) release were investigated in primary culture of rat anterior pituitary cells. Ethanol (30, 100, and 300 mM) had no significant effect on basal rGH release or cell content after a 4-h incubation or on intracellular cAMP levels at 30 min. Ethanol did not alter rGRH (10(-11) M)-stimulated rGH release, but at concentrations of 100 and 300 mM it inhibited rGRH (10(-9) M)-stimulated rGH release by 12% (P less than 0.05) and 54% (P less than 0.01). In contrast, a dose-dependent stimulatory effect was observed on rGRH-induced cAMP accumulation. Ethanol enhanced the inhibitory effect of SRIH (10(-11) and 10(-9) M) on rGH release by up to 24% (P less than 0.01). Stimulation of rGH release by cAMP derivatives and forskolin was partially inhibited by ethanol, as was cAMP accumulation after forskolin treatment. Cholera toxin-stimulated rGH release was also inhibited by ethanol, whereas cAMP accumulation was increased. At the higher concentrations, ethanol enhanced rGH release after protein kinase-C activation by phorbol ester and after stimulation of calcium influx with Ca ionophore. No significant ethanol effect was noted on prostaglandin E2-stimulated rGH release, and ethanol did not alter rGH mRNA levels or proliferation of a pituitary somatomammotroph cell line. The results indicate that ethanol exerts multiple effects on systems mediating GH release from the pituitary in vitro. However, the inhibitory influence of ethanol on GH secretion is related primarily to the adenylate cyclase-cAMP pathway, which represents the major signal transducing system in the somatotroph.